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Abstract

Heavy flavor quarks are suggested as excellent probes to study the strongly interacting Quark-Gluon Plasma (QGP) created in high-energy heavy-ion collisions. Measurements of Non-Photonic Electron (NPE) production from

open heavy flavor hadron decays have revealed strong suppression at large transverse momenta in Au+Au collisions relative to p+p collisions at the Relativistic Heavy lon Collider (RHIC). Such suppression has been attributed to
energy losses of heavy flavor quarks within the QGP. Theoretical predictions that are able to describe existing NPE data suggest that bottom quarks lose less energy than charm quarks, but it varies among models how exactly they
differ. Therefore it is important to experimentally constrain such model calculations, which can further improve our understanding of parton interactions with the QGP and the QGP properties. Electrons from bottom hadron decays
can be statistically separated from charm hadron decay electrons by studying their impact parameter distributions. In this poster, we will present a first attempt to separately measure charm and bottom quark productions through
semi-leptonic channels in Au+Au collisions at Vsnn = 200 GeV at RHIC, utilizing the new Heavy Flavor Tracker of the STAR experiment.
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QGP and their dependence on e.g. parton energy
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— Precise measurements of charm and bottom quark energy loss separately are crucial for . . D 123 1865 00093
- DY/D*/D* ... decay electrons: simulation D 312 1.868 0.160

understanding the heavy quark energy loss mechanism.

- BY/B*... decay electrons: simulation B° 459 9.279 0.101
*STAR published Nj—../Ns . ratio using e-# and e-D° correlation in p+p 200 GeV. B* 491 5.279 0.108
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STAR and HFT detector Photonic electrons
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- Excellent DCA resolution : ~30um at pt > 1.5 - Gamma conversion and #/» Dalitz decay electrons can be reconstructed in data using e*e

* Full azimuthal coverage

X GeV/c . . . .
* Sn;‘onrr: ;c?c?evstraangcee for all beam energies - . palrs Wlth Sma” Invarlant masses
% Full TOF barrel (Run10) % 2 layers of silicon strip detectors:
* Low material budget in the tracking volume : : . . . " g
-_—am - Fast readout, bridging TPC and PXL - HFT matching requirement (track hits inner and outer PXL layers) significantly reduces

*Heavy Flavor Tracker (HFT) : enhance track DCA resolution, installed in 2014 gamma conversion electron background.

* Time Projection Chamber (TPC) : particle identification (dE/dx — neo. : modified dE/dx for

electron mean is 0 and sigma is 1) and tracking
| | | * Construct pseudo-data by STAR EvtGen+HFT FastSim: 2<p’<4 GeV/c
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vs B—e ratio is from FONLL and

Electron candidates assuming PHE/NPE ratio of 1. o

Electron purity
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% With the newly installed HFT, STAR can separately measure charm and bottom quark
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hd3 ~b«u,,q E productions through semi-leptonic channels.
—s Purity is higher than ~96% ;m“q:"* AV . . . .
' ¢ : % The measurement of Charm and Bottom production in semi-leptonic channel in Au+Au
% Inclusive electron DCA distribution O GRhCEheA 008 0 0,05 0.090.050.08 0.1 200 GeV collisions is ongoing.
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